The purpose of this review is to identify knowledge about the influence of chronic disease on major life changing decisions (MLCDs). This review was carried out in three stages: identification of key search terms; selection of databases and searching parameters; and evaluation of references. Only two articles matched the main search term 'major life changing decisions'. No article reviewed or measured the influence of chronic disease on major life changing decisions. However, 76 articles and various sections of seven books were identified that provided insight into this area and these are reviewed in detail. This literature review has brought together previously scattered information on chronic disease impact on important patient life decisions. These include decisions related to having children, marriage and divorce, job and career choice, social life, holidays, travelling and education. Lifestyle decisions viewed by patients as major decisions are also documented. The influence of cancer on life decisions is discussed, as are affected life decisions of other family members. Very little information is available about the long-term impact of chronic disease on patients' lives and methodology to assess long-term impact is incomplete. This review points to a novel dimension to health-related outcome research, the impact of chronic disease on major life changing decisions, and its possible implication for patients' future health. Ethical approval Not applicable Guarantor ZB Contributorship ZB wrote the initial draft; SS and AYF contributed extensively to its critical revisions and re-drafting
Introduction
The health sciences literature is replete with information related to the current impact of different diseases on patients' quality of life (QoL) and is mainly focused on the traditional health-related quality of life (HRQoL) domains (physical, social and psychological). In contrast, very little is known about the long-term impact of chronic diseases on patients' lives, for example the influence of chronic diseases on major life changing decisions (MLCDs) such as in relation to career choice, having children, marriage, divorce, early retirement and moving abroad.
Through this literature review we introduce and explore this new concept and highlight its importance in a patient-centred healthcare system. perspective and to ensure a wide coverage of the literature. The terms included life changing decision, long-term impact and QoL. The main key term 'life changing decisions' was combined with: influence, chronic disease, family, decisions and over time ( Table 1 ).
• Stage 2: Selection of databases and searching parameters -OvidSP MEDLINE(R) database was selected for the initial comprehensive literature search. Searching limits were kept general in order to get more information from a broader perspective. The search was limited to original articles, and abstracts published in English. A separate questionnaire and item search was also carried out of the 'Compendium of Quality of Life instruments'. 1, 2 Data resources searched are listed in Table 2. • Stage 3: Searching results and evaluation of references -A review of published studies and articles was conducted. The aim and methodology of each study given in the abstract of the article identified was read to determine its relevance. Articles were then retrieved from the main database. A total of 4251 articles were retrieved from the OvidSP MEDLINE (R) database for close inspection to identify any study with potential relevance to our research concept. Articles were obtained with a number of combinations of different selected key terms such as 'life changing decisions' and 'patient decisions' (Table 1) . A total of 3397 articles were identified from a separate search using a combination of quality of life and different descriptors of studies such as prospective study, long-term study, qualitative study, longitudinal study, cohort study and follow-up study. When the term 'life changing decisions' was entered in the Cardiff University Metalib resources ( Figure 1 ) 1941 articles were retrieved. Only two articles matched the exact term 'major life changing decisions'.
Quality of Life instruments search
An extensive search was carried out in the 'Compendium of Quality of Life instruments'. 1, 2 This compendium describes over 150 questionnaires, profiles and inventories and covers general, disease specific, group specific and economic specific instruments. The purpose of the compendium search was to investigate in detail whether any questionnaire, profile or inventory has included the term 'life changing decision' for the assessment of disease impact on patients' lives. The search did not reveal any questionnaire, profile or inventory that has included any item, 
Results
In the literature search, only two articles matched the term 'major life changing decisions'. These were related to psychology 3 and to neuroeconomics. 4 In the first article Bauer et al. 3 examined the personal stories of life changing decisions in relation to personality and wellbeing and discussed the concepts of 'crystallization of desire (approaching to a desired future) and crystallization of discontent (escaping an undesired past)'. In the second article Berns et al. 4 
Health and major life changing decisions
Life is about choices and decisions play an important role. Life choices may become limited and undesirable due to negative stressful life events, and in this situation any decision could be life changing. The diagnosis of a chronic disease is a negative life changing event in physical, psychological and social terms 5, 6 and the initial news of a life-threatening condition is often devastating for patients 7 What can we learn from the available literature?
Our extensive review has not revealed any specific research evaluating health-related life changing decisions. Several studies 9 -14 referred to disease as 'life changing' or as a 'major life changing event or experience' but remained focused on disease evaluation, treatment, patient education and quality of life. A few studies described how chronic disease might impact on important life decisions.
Having children
Reproductive choices are very important life decisions and disease may influence an individuals' choice to have children. Kadir et al. 15 suggested that the decision to have children is a complex one, even in the absence of disease. They conducted a survey of women with haemophilia to assess their experiences in pregnancy and their attitudes towards their reproductive choices. They found that age and emotional, social and financial factors were the main influences in planning pregnancy. Twenty-two of 160 women reported that the decision about their first pregnancy, and 13 of 132 women reported that the decision about subsequent pregnancies was influenced by counselling and the results of prenatal diagnostic tests. The following question was also asked to all women, whether they had 'ever made a conscious decision not to have children/any more children'. Fifty-four percent Chronic diseases influence major life changing decisions: a new domain in quality of life research of women reported that having haemophilia was a major factor in this decision; 44% of women did not want to transfer haemophilia to their child, 6% had previous experience of haemophilia in the family, and 27% reported personal, social, financial and medical reasons for this decision. 15 This questionnaire survey revealed individuals' priorities in different life situations, such as the prime example of disease influence on having children. Various studies suggest that the decision to have genetic testing could be a life changing decision and may impact on family planning, interpersonal relationships, social, financial and employment aspects. 16 -18 The decisions of parents about how to proceed after the antenatal diagnosis of congenital problems is important and difficult to make, as the decision may change their lives forever. 19 Breast cancer is a life-threatening condition and deciding to have children after breast cancer is an important life changing decision for mothers. In 1994, Dow 20 carried out a study to identify the reasons why young women decided to become pregnant after breast cancer, to describe helpful behaviours in decision-making and to explore the meaning of having children after breast cancer. In this qualitative research, 16 women took part in semi-structured interviews. The participants were interviewed after breast cancer treatment and were asked to share their experiences following an open-ended question about breast cancer and subsequent pregnancy. Three main themes were identified that influenced having children after breast cancer treatment: having children as a cherished goal; a desire for sense of normalcy; and reconnection with others. Participants expressed a range of concerns about pregnancy (having a normal pregnancy, having a healthy infant, disease recurrence and concerns related to breastfeeding) and having children (recurrence and death, being hypervigilant, restructured living one day at a time, maternal concern). This research also highlighted in some patients that a longstanding desire for having children was interrupted by the diagnosis of breast cancer. Before the diagnosis, breast cancer participants were in control; however, after breast cancer, they lost control of their lives. The behaviour of their spouse and family, healthcare providers and other breast cancer survivors were identified as critical factors in decision-making. 20 These findings suggest that a patient's personal efforts, professional help and the process of sharing experiences could be helpful to the person making life changing decisions influenced by a recent health event. This area was also discussed in another study, where newly diagnosed patients with HIV chose not to become pregnant. 21 Anderson and Martin 22 presented the narratives of one couple (a cancer survivor and her husband), who lived through the life changing events following a cancer diagnosis. The narratives are very moving and give insight into how a chronic life-threatening condition can change a patient's life. It is also evident that after the diagnosis, the patient's priorities changed and was preparing herself for the future. It is not clear whether the patient took any life changing decision, but words used by the patient in her story, such as 'I thought I was dying', 'I had no control over what was happening to me', 'I was still worried about my future' and 'It was dehumanizing and very lonely' indicate that the disease and its treatment have a physical impact and result in emotional fluctuation, fear and uncertainty which may influence a patient's priorities in life and may also change their family and social role and identity.
Marriage and divorce
Physical health and marital dissatisfaction have a direct effect on each other. 23 Health, mental wellbeing and its associations with marriage, relationships and family have been widely discussed in the literature, and any change in circumstances due to health may impact on the quality of life of family members and relationships. For example, if poor health causes a break-up in a relationship then divorce (as a stressful life event) may lead to poor health. 24 -27 Wilson and Waddoups 28 carried out a study to investigate how health impacts on the breakup of a marriage. Data were used from the four 2-year periods of the Health and Retirement Study (1992, 1994, 1996 and 1998) . In 1992, 4241 couples aged 51-61 years entered into this study. The health mismatch hypothesis was tested by using different spousal health combinations and separation was used as an indicator of marital dissolution. Marital dissolution was not observed from a life course perspective or from the perspective of health influence on separation. However, the study still suggests that the poor health of a spouse at a young age may cause marriage break-up over time. There is information concerning the impact of disease on marriage, marital adjustment and marital quality; 29 -32 however, it is not clear whether chronic disease influenced patients' decisions to get married or prevented them becoming involved in any relationship.
Seidler and Kimball 33 suggest that patients with chronic skin disease may learn to cope over time but their important decisions early in life may have long-lasting impact on their quality of life. Seidler and Kimball used the Research Patient Data Repository (RPDR) database and cross-sectional analysis to determine any link between key ages or age ranges and social disconnection. Religious non-affiliation (for loss of social network), divorce (for loss of interpersonal connection) and use of Medicaid (for disconnection in the work place) were used as surrogate evaluative measures for the assessment of social connectivity among psoriasis patients. They found that divorce rates in psoriasis patients were higher in the age groups 29-31 years (1.3% vs. 1.7%; P < 0.05) and 32-34 years (2.3% vs. 1.1%; P < 0.001) than corresponding rates in the general population. Seidler and Kimball 33 highlighted the importance of the association of disease and age groups with the important life decision to divorce, but it is not clear whether psoriasis specifically had an influence on the patients' decision to get divorced or whether psoriasis contributed to the partners' decision to get divorced.
Chronic disease can also influence the major life changing decisions of other family members. In a cross-sectional study Fine et al. 34 asked a series of questions to parents of children suffering from inherited epidermolysis bullosa (EB) about the long-term impact of their child's illness on their marital life; 54-64% parents of children with dominant dystrophic EB (DDEB) and recessive dystrophic EB (RDEB) reported that they had decided not to have additional children; 88% of divorced couples with children affected by junctional EB (JEB), 50% of divorced couples with children affected by DDEB and 67% of divorced couples with children affected by RDEB reported that their child's disease was a major factor leading to their decision to divorce.
Job and career choice
In a 1-year follow-up study, Cvetkovski et al. 35 concluded that occupational hand eczema in later life is associated with poor quality of life and lower socioeconomic status and results in patients taking prolonged sick leave, becoming unemployed or changing their job. One year is a relatively short period for follow-up to assess these changes, but in this study 50% of patients had changed their jobs during the 12 months, which suggests how chronic illness can change life significantly. The frequency of reported change of job due to hand eczema was higher than when previously assessed by Meding et al. 36 in their 15 year follow-up study (1983 -1998) . They had found that 20 (3%) out of 706 patients from different employment backgrounds (medical and nursing work, cleaners, hairdressers, kitchen workers, painters and mechanics) reported change in their occupations because of their hand eczema, and 15 patients reported improvement after change in occupation. Eight percent of patients had reported change in their occupation before the initial 1983 examination. In terms of job change, both studies focused on occupational risk and did not discuss the nature or the consequences of the decision involved in relation to change in employment. It is obvious from both studies that chronic disease can influence a patient's decision related to selection of jobs or to change in occupation. Long-term illness can make it difficult for patients to remain in the same employment if their occupation is one of the major reasons for health deterioration. Choices become limited for patients and in some cases a change of job might result in financial loss. Patients might remain in the same employment and suffer because of socioeconomic reasons (family, better housing and children's education).
The effects of eczema 'over the last few years' on patients' quality of life were assessed in 92 eczema patients. 37 Eighty percent of the patients reported effects on their family life. Working patients lost around £5000 (median estimated) over the previous year. Other impacts identified were effects on sexual relationships (57%), effects on choice of career (51%) and 52% reported effects on long-term personal friendships and relationships. 37 In another study, Malcomson et al. 38 conducted two qualitative focus group discussions to explore the impact of multiple sclerosis (MS) (n = 13, age 40 -67 years, mean disease duration = 17 years) on patients' lives. Several patients reported changes to their employment circumstances along with other disease-related impacts (interpersonal and social life, stress, unpredictability, fear and impact on daily living). Despite the resulting loss in socioeconomic status, one patient made a decision to change from full-time to part-time employment and two patients gave up their paid jobs because of the impact (fatigue, lack of energy, decreased mobility and stress) of MS on their lives. The patients indicated that MS influenced their important decisions regarding employment and made them compromise (an undesirable objective) in the best way possible to accommodate their health needs and also take control of their resulting lifestyle changes.
Social life, holidays, travelling and education
Arnold et al. 39 conducted six focus group (n = 48) discussions with women suffering from fibromyalgia to assess its impact on their lives. Participants raised a variety of disease-related (cognitive impairment, emotional, functional and quality of life impact) and symptom-related ( pain, fatigue and sleep) issues. Socially, fibromyalgia patients feel that due to the unpredictable nature of the disease, they are unable to plan any event and are judged by co-workers and friends as unreliable, resulting in loss of friendship and their withdrawal from social engagements. The participants also reported that they failed to properly look after their own children and families. Not being able to go for family trips was reported as life changing by patients and lack of participation in household activities and decreased sexual intimacy had caused great strain on their personal relationships. This study indicated that not to take part in simple things, such as social activities, is viewed by some people as a life changing decision. Those affected might still take part in different activities but embarrassment and humiliation and the longterm nature of the disease might drag them towards complete isolation. Similarly, the constant strain of disease on personal relationships may lead to taking more serious life decisions, such as separation or divorce. The participants also reported that their disease not only made them change their job frequently but made them reduce their working hours. Half of the patients left their jobs because of their illness, which ultimately resulted in financial difficulties. Some patients reported that their conditions stopped them from pursuing higher education; this is a very difficult life decision to take with resulting consequences in some circumstances of low paid menial hard work and further health deterioration. 39 Such patients may need more support and appropriate advice at those life stages when they have to take important life decisions regarding employment and education. Increased patient understanding seems necessary to reduce the inappropriate impact of the disease on decisions which determine the future course of life.
Lifestyle decisions as major life changing decisions
Life decisions and their perceived value are subjective in nature. Some decisions perceived as major by some patients may seem very minor to an observer and more related to day-to-day activities/choices. However, individuals' specific circumstances, such as experiencing the onset of chronic disease, could make these daily decisions and choices more important for that individual and life changing. Huggins et al. 40 surveyed young patients suffering from hydroa vacciniforme and suggested that both the type of chronic condition and the duration of disease (median age at onset 7 years) influenced the impact on quality of life. Concerning the Children's Dermatology Life Quality Index (CDLQI) responses, 63.6% patients (n = 11, age 9-17 years) reported impact on going out, playing and hobbies, 54.5% reported impact on choice of clothing, and 36.4% reported impact on swimming and sports activities. On their Dermatology Life Quality Index (DLQI) responses 75% adult patients (n = 4, age ≥18 years and over) reported that their skin condition influenced their choice of clothing. It is understandable that disease-related aesthetic reasons and embarrassment (50%) could play an important part in influencing patients to view simple decisions such as choice of clothing or swimming as 'major decisions' as they involve change in their lifestyle and image, which patients may feel to be wrongly perceived by others. In another study Hon et al. 41 found that young girls with atopic dermatitis had more problems concerning clothes or shoes than boys, indicating the importance of gender on disease influence on specific aspects of patients' lives. Decisions about lifestyle, for example smoking, drinking and over-eating, may have serious consequences on health. 42 Any decision to modify these habits may determine an individual's future health, reflecting the significance of lifestyle-related decisions. Similarly, other health-related decisions such as the decision over choice of treatment (whether surgery or medication) could be life changing for a patient. 43 -45 Are the long-term impacts of diseases being measured?
It is important to understand the long-term impacts of a chronic disease as these impacts may change over time. Understanding long-term impacts may assist clinicians in developing better management plans for patients.
Several studies have assessed the quality of life impact experienced by patients who had suffered from chronic diseases for a long period of time. 46 -54 However, these studies predominantly assessed current experiences and were not specifically designed to assess the long-term impact. Similarly, in follow-up studies the assessment of disease impact mainly compares current impacts, and the changes which have occurred in the level of current impact over a period of time. 55 -62 This may not reflect the different type of impacts that the patient has experienced over the intervening years. To record the true long-term impact, it would be necessary to ask patients how their illness has affected them over the full period of their illness. Such a holistic exploratory retrospective approach could provide a new insight into the nature of the long-term impacts faced by patients during different stages of their life including newly affected domains, such as health-related major life changing decisions.
Discussion
Some negative life events (e.g. chronic illness, accident, injury) may influence major life decisions such as marriage, divorce, job, education, having children, moving abroad, moving house and retirement. For example, a diagnosis of chronic illness may influence an important life decision related to employment, such as whether to carry on in full-time work or take a part-time job or retire early, which might be a good option from the perspective of health. Such a decision might seem simple but in fact may be very difficult to make because the consequences of the decision may result in financial difficulties, which may lead to other problems related to the patient's mortgage, lifestyle, family and relationships. This knock-on effect may lead to further health deterioration. Although studies included in this review were not designed to capture the influence of chronic diseases on major life changing decisions, some of their findings aid our understanding of this novel aspect of health-outcome research.
Kimball et al. 63 reviewed the long-term impact of psoriasis and proposed the concept of 'Cumulative Life Course Impairment' (CLCI). This concept results from an interaction between '(a) the burden of stigmatization and physical and psychological co-morbidities and (b) coping strategies and external factors'. 63 The concept of CLCI as described 63 does not specifically address the impact of psoriasis on major life changing decisions. However, if a major life changing decision is influenced by psoriasis, this is likely to contribute to CLCI, 64 and indeed it may be that influences on major life changing decision are of equal or greater importance than stigmatization and coping strategies in contributing to CLCI.
In other words, one negative life event, such as onset of a chronic disease, may influence decisions relating to several subsequent life events, such as choice over education, career, employment, marriage, housing, having children and moving abroad.
It is obvious that the life decisions that a patient makes are normally intended to gain the desirable outcome of a better life. However, not every life decision turns out to be a positive or a correct decision. After the diagnosis of a chronic or lifethreatening condition, acceptance is usually a great challenge for patients. Patients search all available avenues for a cure and may take a considerable time to realize that they might have to live with the condition for the rest of their lives. A change in attitude to acceptance may give a patient motivation for the future but life changing decisions and related choices may remain very limited due to the ongoing illness and other health-related factors, such as severity, depression or treatment. Therefore, the desired future outcome may not be as successful as it would be in diseasefree individuals. Decisions at the right time about higher education and early career development or having children are important as part of the natural course of life and occur at different life stages, but the continuous long-term impact of chronic disease on patients' lives may influence these decisions. Patients might either decide differently or might delay their decision. This is where health providers and clinicians may play a very important role to warn patients at an early stage about the long-term consequences of chronic disease, which in turn not only might minimize the disease impact on patients lives, particularly on major life changing decisions, but also reduce the burden on the health system.
Conclusion
There is little specific information in the literature about the impact of chronic diseases on major life changing decisions. There is no defined measure to capture this vital information. Up to now the assessment of the long-term impacts of a disease has been based on the repeated evaluation of its current impacts on patients' lives, thereby, potentially missing major aspects of the impact. Important specific questions remain unanswered: what is the definition of a 'major life changing decision'? How do patients take their life changing decisions while suffering from long-term health problems? To what extent do chronic diseases influence major life changing decisions? What influential factors are involved in life changing decision-making? How capable are patients to take appropriate life changing decisions? There is a need for strategies for healthcare providers to assist patients to take appropriate decisions and allow them to maximize their control over their lives.
The lack of knowledge in this area revealed by this review suggests new areas for research. In addition to both follow-up and prospective research techniques, exploratory retrospective research methodology is essential to understand the magnitude of the influence of chronic diseases on life changing decisions. This review has highlighted a novel dimension to health-related outcome research, the new domain of 'major life changing decisions'. Encompassing this concept may make health-related quality of life estimation closer to reality. There is a need for multidisciplinary research to capture fundamental information for further conceptualization, to determine the definition of health-associated major life changing decisions, to create a suitable instrument for its measurement, to assess the feasibility of this new concept as a new measurable dimension and to assess its possible implications on patients' lives and on healthcare resources.
